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Embodiments of the present invention provide

an uplink transmission power determining method and a
user equipment. A user equipment determines a trans-
mission situation of at least one of: a PUCCH, a PUSCH,
and an SRS on another cell except a secondary cell in a
subframe corresponding to a preamble to be transmitted
on the secondary cell, so that the user equipment can

determine an uplink transmission power of the user
equipment according to the determined transmission sit-
uation, thereby solving a problem that it is not provided
in the prior art that how a user equipment determines an
uplink transmission power of the user equipment when
random access is executed through a secondary cell.

A user equipment determines a transmission situation
of uplink transmission on another cell except a
secondary cell in a subframe corresponding to a

preamble to be transmitted on the secondary cell
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The user equipment determines an uplink transmission
power of the user equipment according to the
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Description

[0001] This application claims priority to Chinese Patent Application No.201110302787.3, filed with the Chinese Patent
Office on October 9, 2011 and entitled "UPLINK TRANSMISSION POWER DETERMINING METHOD AND USER
EQUIPMENT", which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of the present invention relate to communications technologies, and in particular, to an uplink
transmission power determining method and a user equipment.

BACKGROUND

[0003] In a wireless communications system having a feature of cell aggregation (Carrier Aggregation, CA for short),
a user equipment may communicate with a base station through multiple cells. Generally speaking, in the prior art, a
user equipment may execute random access through a primary cell to achieve uplink synchronization. However, trans-
mission paths through which an uplink signal of the user equipment is sent to the base station through different cells
may be different, for example, an uplink signal sent by the user equipment to the base station through some cells may
need to pass through a relay node, but an uplink signal sent to the base station through other cells may not need to
pass through a relay node, so that the user equipment cannot achieve uplink synchronization by executing random
access only through a primary cell, and random access further needs to be executed through a secondary cell to achieve
uplink synchronization.

[0004] However, it is not provided in the prior art that how a user equipment determines an uplink transmission power
of the user equipment when random access is executed through a secondary cell.

SUMMARY

[0005] Embodiments of the present invention provide an uplink transmission power determining method and a user
equipment, so as to enable a user equipment to determine an uplink transmission power of the user equipment when
random access is executed through a secondary cell.

[0006] In one aspect, an uplink transmission power determining method is provided, which includes:

determining, by a user equipment, a transmission situation of at least one of: a PUCCH, a PUSCH, and an SRS on
another cell except a secondary cell in a subframe corresponding to a preamble to be transmitted on the secondary
cell; and

determining, by the user equipment, an uplink transmission power of the user equipment according to the determined
transmission situation.

[0007] In another aspect, a user equipment is provided, which includes:

a cell determining unit, configured to determine a transmission situation of at least one of: a PUCCH, a PUSCH,
and an SRS on another cell except a secondary cell in a subframe corresponding to a preamble to be transmitted
on the secondary cell; and

a power determining unit, configured to determine an uplink transmission power of the user equipment according
to the determined transmission situation.

[0008] In can be seen from the foregoing technical solutions that, in the embodiments of the present invention, a user
equipment determines a transmission situation of at least one of: a PUCCH, a PUSCH, and an SRS on another cell
except a secondary cell in a subframe corresponding to a preamble to be transmitted on the secondary cell, so that the
user equipment can determine an uplink transmission power of the user equipment according to the determined trans-
mission situation, thereby solving a problem that it is not provided in the prior art that how a user equipment determines
an uplink transmission power of the user equipment when random access is executed through a secondary cell.

BRIEF DESCRIPTION OF DRAWINGS
[0009] To describe the technical solutions in the embodiments of the present invention or in the prior art more clearly,

the following briefly introduces the accompanying drawings required for describing the embodiments or the prior art.
Apparently, the accompanying drawings in the following description show merely some embodiments of the present
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invention, and persons of ordinary skill in the art may still derive other drawings from these accompanying drawings
without creative efforts.

FIG. 1 is a schematic flow chart of an uplink transmission power determining method provided in an embodiment
of the present invention; and
FIG. 2is a schematic structural diagram of a user equipment provided in another embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0010] To make the objectives, technical solutions, and advantages of the embodiments of the present invention more
comprehensible, the following clearly and completely describes the technical solutions in the embodiments of the present
invention with reference to the accompanying drawings in the embodiments of the present invention. Apparently, the
embodiments to be described are merely a part rather than all of the embodiments of the present invention. All other
embodiments obtained by persons of ordinary skill in the art based on the embodiments of the present invention without
creative efforts shall fall within the protection scope of the present invention.

[0011] The technical solutions of the present invention can be applied in various wireless communications networks,
such as: a global system for mobile communications (Global System for Mobile Communications, GSM for short), a
general packet radio service (General Packet Radio Service, GPRS for short) network, a code division multiple access
(Code Division Multiple Access, CDMA for short) network, a wideband code division multiple access (Wideband Code
Division Multiple Access, WCDMA for short) network, a time division-synchronous code division multiple access (Time
Division-Synchronous Code Division Multiple Access, TD-SCDMA for short) network, a long term evolution (Long Term
Evolution, LTE for short) network or a long term evolution advanced (LTE Advanced, LTE-A for short) network, and
subsequent evolved networks. The terms "network" and "system" are interchangeable.

[0012] A base station, for example, may be a base station (Base Transceiver Station, BTS for short) in a GSM network,
a GPRS network, or a CDMA network, or may be a base station (NodeB) in a WCDMA network, or may be an evolved
Node B (Evolved Node B, eNB for short) eNB in an LTE network or an LTE-A network.

[0013] FIG. 1is a schematic flow chart of an uplink transmission power determining method provided in an embodiment
of the present invention, and as shown in FIG. 1, the uplink transmission power determining method in this embodiment
may include the following steps.

[0014] 101: A user equipment determines a transmission situation of uplink transmission on another cell except a
secondary cell in a subframe corresponding to a preamble to be transmitted on the secondary cell.

[0015] The transmission situation of the uplink transmission may include a transmission situation of at least one of: a
physical uplink control channel (Physical Uplink Control CHannel, PUCCH for short), a physical uplink shared channel
(Physical Uplink Shared CHannel, PUSCH for short), and a sounding reference signal (Sounding Reference Signal,
SRS for short).

[0016] 102: The user equipment determines an uplink transmission power of the user equipment according to the
determined transmission situation.

[0017] In an embodiment provided in the present invention, if the transmission situation determined by the user equip-
ment is that no PUCCH, PUSCH, or SRS needs to be transmitted on another cell in the subframe corresponding to the
preamble to be transmitted on the secondary cell, the user equipment may determine a first transmission power of the
preamble according to a maximum allowable power of the secondary cell, a target received power of the preamble, and
a target path loss of the secondary cell, where the first transmission power of the preamble may be a smallest value
between a sum of the target received power of the preamble and the target path loss of the secondary cell and the
maximum allowable power of the secondary cell, that is, the user equipment may determine the first transmission power
of the preamble according to Formula (1):

Prgacr () =min{ P, (i), PREAMBLE RECEIVED TARGET POWER+PL| (1)

where i represents a subframe, that is, the subframe corresponding to the preamble; c represents a cell; Ppracp(i)
represents the first transmission power of the preamble; Pgyax (/) represents the maximum allowable power of the
secondary cell, that is, the maximum allowable power of the secondary cell in the subframe i;
PREAMBLE_RECEIVED_TARGET_POWER represents the target received power of the preamble; and PL represents
the target path loss of the secondary cell.

[0018] In another embodiment provided in the present invention, if the transmission situation determined by the user
equipmentis that at least one of: a PUCCH, a PUSCH, and an SRS needs to be transmitted on another cell in a subframe
except a first subframe among subframes corresponding to the preamble to be transmitted on the secondary cell, the
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user equipment may determine a second transmission power of the preamble according to Formula (1), where Ppgacp(f)
represents the second transmission power of the preamble.

[0019] If that the user equipment determines that at least one of: a PUCCH, a PUSCH, and an SRS needs to be
transmitted on another cell in a subframe except a first subframe among subframes corresponding to the preamble to
be transmitted on the secondary cell is that the PUCCH needs to be transmitted on the another cell in the subframe
except the first subframe among the subframes corresponding to the preamble to be transmitted on the secondary cell,
the user equipment may determine a first transmission power of the PUCCH according to a transmission power of the
PUCCH obtained by the user equipment by performing uplink power control, a maximum allowable power, and the
second transmission power of the preamble, where the first transmission power of the PUCCH may be a smallest value
among a difference between the maximum allowable power and the second transmission power of the preamble and
the transmission power of the PUCCH obtained by the user equipment by performing uplink power control, that is, the
user equipment may determine the first transmission power of the PUCCH according to Formula (3):

Prvccrr (1) = minPogccrr o@s(Pryga ()= Poracer )} (3)

where Ppyccp(i) represents the first transmission power of the PUCCH; Ppyccy off) represents the transmission power
of the PUCCH obtained by the user equipment by performing uplink power control; Pcuaxti) represents the maximum
allowable power, that is, a maximum allowable power of a subframe i; and Ppr4cp(/) represents the second transmission
power of the preamble.

[0020] If the user equipment determines that in addition to the PUCCH, the PUSCH needs to be transmitted on the
another cell in the subframe except the first subframe among the subframes corresponding to the preamble to be
transmitted on the secondary cell, the user equipment may determine a transmission power of the PUSCH, which may
be marked as a first transmission power of the PUSCH, according to the maximum allowable power, the first transmission
power of the PUCCH, and the second transmission power of the preamble, where the first transmission power of the
PUSCH may be smaller than or equal to the maximum allowable power minus the first transmission power of the PUCCH
and the second transmission power of the preamble, that is, the user equipment may determine the first transmission
power of the PUSCH according to Formula (4):

D wli) Poyger (D) < (Posax ) - Poycen () = Pogac @) (4

where w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell; ZW(Z)'PPUSCH,C (Z)
C

represents the first transmission power of the PUSCH, that is, a sum of transmission powers of the PUSCH of all cells;
PpyccH(i) represents the first transmission power of the PUCCH; Py ax(i) represents the maximum allowable power;
and Ppracpy(i) represents the second transmission power of the preamble. Or, the user equipment may determine a
transmission power of the PUSCH, which may be marked as a second transmission power of the PUSCH, according to
Formula (5) and Formula (6):

Z w(@) - Ppyserr o (1) < (Pcmx () - Peyscr, ;D - Popeen ) = Peracer (i)) 5

c#j

Pryscyr (1) = min {PPUSCH,LO @) (Pragax (1) - Poyocrr ) - Popacer (i))} (6)

where w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell; ZW(Z)'PPUSCH,(:(Z)
c#j

represents the second transmission power of the PUSCH, that is, a sum of transmission powers of the PUSCH of cells
except a cell bearing uplink signaling; Ppccnlf) represents the first transmission power of the PUCCH; Py ax (i) rep-
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resents the maximum allowable power; PpracH(/) represents the second transmission power of the preamble; and
Ppysch,j oli) represents a transmission power that is of a PUSCH bearing the uplink signaling and is obtained by the

user equipment by performing uplink power control.

[0021] If that the user equipment determines that at least one of: a PUCCH, a PUSCH, and an SRS needs to be
transmitted on another cell in a subframe except a first subframe among subframes corresponding to the preamble to
be transmitted on the secondary cell is that the PUSCH needs to be transmitted on the another cell in the subframe
except the first subframe among the subframes corresponding to the preamble to be transmitted on the secondary cell,
the user equipment may determine a transmission power of the PUSCH, which may be marked as a third transmission
power of the PUSCH, according to Formula (7):

> W) Pogserr (@) < (Poygae 0 = Pogacr 1)) (7)

where w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell; ZW(Z)'PPUSCH,C (Z)
C

represents the third transmission power of the PUSCH; Py, 4x(/) represents the maximum allowable power; and Ppga (i)

represents the second transmission power of the preamble. Or, the user equipment may determine a transmission power
of the PUSCH, which may be marked as a fourth transmission power of the PUSCH, according to Formula (8) and
Formula (9):

Z w(@) - Ppyserr (1) < (Pcmx (D) - Peyscrr, ;D) = Prpacer (i)) (8)

c#j

Pouscrr () =i Poyserr + o)y (Pragae (1) - Pogacr )] (9)

where w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell; ZW(Z)'PPUSCH,C (l)
c#j

represents the fourth transmission power of the PUSCH, that is, a sum of transmission powers of the PUSCH of cells

except a cell bearing uplink signaling; Poyax(i) represents the maximum allowable power; Ppracp(i) represents the

second transmission power of the preamble; and Ppyscy; oi) represents a transmission power that is of a PUSCH

bearing the uplink signaling and is obtained by the user equipment by performing uplink power control.

[0022] In another embodiment provided in the present invention, if the transmission situation determined by the user
equipment is that a PUCCH needs to be transmitted on another cell in a first subframe among subframes corresponding
to the preamble to be transmitted on the secondary cell, the user equipment may determine a transmission power of
the preamble, which may be marked as a third transmission power of the preamble, according to Formula (1); and
determine that a transmission power of the PUCCH is 0, which may be marked as a second transmission power of the
PUCCH. Or, the user equipment may further determine that a transmission power of the PUCCH is a transmission power
of the PUCCH obtained by the user equipment by performing uplink power control, where the determined transmission
power of the PUCCH may be marked as a third transmission power of the PUCCH; and determine that a transmission
power of the preamble is 0, which may be marked as a fourth transmission power of the preamble. Or, the user equipment
may further determine a transmission power of the preamble, which may be marked as a fifth transmission power of the
preamble, according to Formula (1), where Ppracy(i) represents the fifth transmission power of the preamble; and
determine a transmission power of the PUCCH, which may be marked as a fourth transmission power of the PUCCH,
according to Formula (12):

Prvcerr &) = minPogccrr o (Pryga () - Pogacsr @)} (12)

where Ppyccp(i) represents the fourth transmission power of the PUCCH; Ppyccp (i) represents the transmission
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power of the PUCCH obtained by the user equipment by performing uplink power control; Py, 4x(/) represents a maximum
allowable power; and Ppgracp(i) represents the fifth transmission power of the preamble. Or, the user equipment may
further determine that a transmission power of the PUCCH is a transmission power of the PUCCH obtained by the user
equipment by performing uplink power control, where the determined transmission power of the PUCCH may be marked
as a fifth transmission power of the PUCCH; and determine a transmission power of the preamble, which may be marked
as a sixth transmission power of the preamble, according to Formula (13):

P'PRACH (l) = min {PPRACH (i)’(PCAMX (l) 'PPUCCH (l))} (13)

where P’pracH(i) represents the sixth transmission power of the preamble; Ppracp(i) represents the third transmission
power of the preamble; Ppccn(i) represents the fifth transmission power of the PUCCH; and Py ax{/i) represents the
maximum allowable power.

[0023] If the user equipment determines that a PUSCH needs to be transmitted on another cell in the first subframe
among the subframes corresponding to the preamble to be transmitted on the secondary cell in addition to that a PUSCH
needs to be transmitted on the another cell in the subframe except the first subframe among the subframes corresponding
to the preamble to be transmitted on the secondary cell, the user equipment may further determine that a transmission
power of the PUSCH is 0, which may be marked as a fifth transmission power of the PUSCH. Or, the user equipment
may further determine that a transmission power of the PUSCH is a transmission power of the PUSCH obtained by the
user equipment by performing uplink power control, where the determined transmission power of the PUSCH may be
marked as a sixth transmission power the PUSCH. Or, the user equipment may further determine a transmission power
of the PUSCH, which may be marked as a seventh transmission power of the PUSCH, according to Formula (14); or
determine a transmission power of the PUSCH, which may be marked as an eighth transmission power of the PUSCH,
according to Formula (15) and Formula (16):

Z w(i)- PPUSCH,c ()< (PCMAX (i)- Peyecr (i)- Proraca (Z)) (14)

where w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell; ZW(Z)'PPUSCH,C(Z)
C

represents the seventh transmission power of the PUSCH; Ppccn(f) represents the third transmission power of the
PUCCH; Pcpax{i) represents the maximum allowable power; and Ppgacp(i) represents the fifth transmission power of
the preamble;

Z w(@) - Ppyserr o (1) < (Pcmx () - Peyscr, ;D - Popeen ) = Peracer (i)) (15)

c#j

Pryscyr (1) = min {PPUSCH,LO @) (P O - Popiccn O - Poracrr (i))} (16)

where w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell; ZW(Z)'PPUSCH,(:(Z)
c#j

represents the eighth transmission power of the PUSCH, that is, a sum of transmission powers of the PUSCH of cells
except a cell bearing uplink signaling; Ppyccn(i) represents the third transmission power of the PUCCH; Pgyax(i) rep-
resents the maximum allowable power; Ppgacyli) represents the fifth transmission power of the preamble, and
Ppysch,_oli) represents a transmission power that is of a PUSCH bearing the uplink signaling and is obtained by the
user equipment by performing uplink power control. Or, the user equipment may determine that a transmission power
ofthe PUSCH is a transmission power of the PUSCH obtained by the user equipment by performing uplink power control,
where the determined transmission power of the PUSCH may be marked as a ninth transmission power of the PUSCH;
and determine a transmission power of the preamble, which may be marked as a seventh transmission power of the
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preamble, according to Formula (17):

P'opacer () =m0 Pog gy (), Fearax () = Pryecnr (i)'zw(i)‘PPUSCH,c(i) (17)

where P’pracpl(i) represents the seventh transmission power of the preamble;
[0024] PpracH (i) represents the third transmission power of the preamble; w(i) represents a weighting factor, and its

value range is [0, 1]; c represents a cell; Z W(Z) : PPUSCH,C (Z) represents the ninth transmission power of the PUSCH;
C

PpyccH(i) represents the fifth transmission power of the PUCCH; and Py ax(i) represents the maximum allowable power.
[0025] In another embodiment provided in the present invention, if the transmission situation determined by the user
equipment is that a PUSCH needs to be transmitted on another cell in a first subframe among subframes corresponding
to the preamble to be transmitted on the secondary cell, the user equipment may further determine a transmission power
of the preamble, which may be marked as an eighth transmission power of the preamble, according to Formula (1),
where Pprach(i) represents the eighth transmission power of the preamble; and determine that a transmission power
of the PUSCH is 0, which may be marked as a tenth transmission power of the PUSCH. Or, the user equipment may
further determine that a transmission power of the PUSCH is a transmission power of the PUSCH obtained by the user
equipment by performing uplink power control, where the determined transmission power of the PUSCH may be marked
as an eleventh transmission power of the PUSCH; and determine that a transmission power of the preamble is 0, which
may be marked as a ninth transmission power of the preamble. Or, the user equipment may further determine a trans-
mission power of the preamble, which may be marked as a tenth transmission power of the preamble, according to
Formula (1), where Ppg,cp(i) represents the tenth transmission power of the preamble; and determine a transmission
power of the PUSCH, which may be marked as a twelfth transmission power of the PUSCH, according to Formula (20),
or determine a transmission power of the PUSCH, which may be marked as a thirteenth transmission power of the
PUSCH, according to Formula (21) and Formula (22):

> W@ Poyscrr.c 0 < (Popga (1) - Popgcr () (20)

where w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell; ZW(Z)'PPUSCH,C(Z)
C

represents the twelfth transmission power of the PUSCH; Py ax(/) represents the maximum allowable power; and
Ppraculi) represents the tenth transmission power of the preamble; and

Z w(@) - Peyscr (1) < (Pcmx (1) - Peyscar, () - Peracar (i)) (21)

ctj

Pogscrr,; () =minPoyserr ;o (Peaga ()= Pogacr @))f  (22)

where w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell; Zw(i)'PPUSCH,c (l)
cE

represents the thirteenth transmission power of the PUSCH, that is, a sum of transmission powjers of the PUSCH of

cells except a cell bearing uplink signaling; Pcyax(i) represents the maximum allowable power; Ppracpl(i) represents

the tenth transmission power of the preamble; and Ppys¢yy; o() represents a transmission power that is of a PUSCH

bearing the uplink signaling and is obtained by the user equipment by performing uplink power control. Or, the user

equipment may further determine that a transmission power of the PUSCH is a transmission power of the PUSCH
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obtained by the user equipment by performing uplink power control, where the determined transmission power of the
PUSCH may be marked as a thirteenth transmission power of the PUSCH; and determine a transmission power of the
preamble according to Formula (23), where the transmission power may be marked as an eleventh transmission power
of the preamble:

P’ ppacer (1) = mins Pog ey (0),| Foagax () - Z w(i)- Pryscrr ¢ @) (23)

where P’pracH(i) represents the eleventh transmission power of the preamble; Z w(i)- PPUSCH,c ) represents the
C

eighth transmission power of the preamble; PpscH (/) represents the thirteenth transmission power of the PUSCH;
and Pgyax(i) represents the maximum allowable power.

[0026] In another embodiment provided in the present invention, if the transmission situation determined by the user
equipment is that an SRS needs to be transmitted on another cell in the subframe corresponding to the preamble to be
transmitted on the secondary cell, and if a transmission power of the preamble is not 0, the user equipment determines
that a transmission power of the SRS is 0.

[0027] In this embodiment, a user equipment determines a transmission situation of at least one of: a PUCCH, a
PUSCH, and an SRS on another cell except a secondary cell in a subframe corresponding to a preamble to be transmitted
on the secondary cell, so that the user equipment can determine an uplink transmission power of the user equipment
according to the determined transmission situation, thereby solving a problem that it is not provided in the prior art that
how a user equipment determines an uplink transmission power of the user equipment when random access is executed
through a secondary cell.

[0028] It should be noted that, for the foregoing method embodiments, for a purpose of brevity of description, the
methods are described as a combination of a series of actions, but persons skilled in the art should know that, the present
invention is not limited to a sequence of the actions, because some steps may be performed in another sequence or
concurrently according to the present invention. Next, persons skilled in the art should also know that, the embodiments
described in the specification are all exemplary embodiments, and the related actions and modules are not necessarily
required in the present invention.

[0029] In the foregoing embodiments, description for the embodiments has its own emphasis, and for a part that is
not described in detail in a certain embodiment, reference may be made to relevant description in other embodiments.
[0030] FIG. 2is a schematic structural diagram of a user equipment provided in another embodiment of the present
invention. As shown in FIG. 2, the user equipment in this embodiment may include a cell determining unit 21 and a
power determining unit 22. The cell determining unit 21 is configured to determine a transmission situation of uplink
transmission on another cell except a secondary cell in a subframe corresponding to a preamble to be transmitted on
the secondary cell. The transmission situation of the uplink transmission may be a transmission situation of at least one
of: a PUCCH, a PUSCH, and an SRS. The power determining unit 22 is configured to determine an uplink transmission
power of the user equipment according to the determined transmission situation.

[0031] Functions of the user equipment in the embodiment corresponding to FIG. 1 may be implemented by the user
equipment provided in this embodiment.

[0032] In an embodiment of the present invention, if the transmission situation determined by the cell determining unit
21 is that no PUCCH, PUSCH, or SRS needs to be transmitted on another cell in the subframe corresponding to the
preamble to be transmitted on the secondary cell, the power determining unit 22 may determine a first transmission
power of the preamble according to Formula (1):

Pogacyy (©) =min{Pryy (i), PREAMBLE _RECEIVED _TARGET _ POWER+ PL_} (1)

where i represents a subframe, that is, the subframe corresponding to the preamble; c represents a cell; Ppracp(i)
represents the first transmission power of the preamble; Poyax (/) represents a maximum allowable power of the
secondary cell; PREAMBLE_RECEIVED_TARGET_POWER represents a target received power of the preamble; and
PL represents a target path loss of the secondary cell.

[0033] In another embodiment of the present invention, if the transmission situation determined by the cell determining
unit 21 is that at least one of: a PUCCH, a PUSCH, and an SRS needs to be transmitted on another cell in a subframe
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except a first subframe among subframes corresponding to the preamble to be transmitted on the secondary cell, the
power determining unit 22 may specifically determine a second transmission power of the preamble according to Formula
(1), where Ppracyl(i) represents the second transmission power of the preamble.

[0034] In another embodiment of the present invention, if the transmission situation determined by the cell determining
unit 21 is that a PUCCH needs to be transmitted on another cell in a subframe except a first subframe among subframes
corresponding to the preamble to be transmitted on the secondary cell, the power determining unit 22 in this embodiment
may further determine a first transmission power of the PUCCH according to Formula (3):

Prvccrr (1) = minPogccrr o@s(Pryga ()= Poracer )} (3)

where Ppyccnli) represents the first transmission power of the PUCCH; Ppyccp /) represents a transmission power
of the PUCCH obtained by the user equipment by performing uplink power control; Pcpax(i) represents the maximum
allowable power; and Ppr4cp(f) represents the second transmission power of the preamble.

[0035] If the transmission situation determined by the cell determining unit 21 further includes that a PUSCH needs
to be transmitted on the another cell in the subframe except the first subframe among the subframes corresponding to
the preamble to be transmitted on the secondary cell, the power determining unit 22 in this embodiment may further
determine a first transmission power of the PUSCH according to Formula (4):

D wli) Poyger (D) < (Posax ) - Poycen () = Pogac @) (4

where w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell; ZW(Z)'PPUSCH,c(Z)
C

represents the first transmission power of the PUSCH, that is, a sum of transmission powers of the PUSCH of all cells;
Ppyccnli) represents the first transmission power of the PUCCH; Py ax(/) represents the maximum allowable power;

and Pprach(i) represents the second transmission power of the preamble. Or, the power determining unit 22 in this
embodimentmay further determine a second transmission power of the PUSCH according to Formula (5) and Formula (6):

Z w(@) - Ppyserr o (1) < (Pcmx () - Peyscr, ;D - Popeen ) = Peracer (i)) 5

c#j
Pouscrr (1) = min \Poyscrr - o0 (Prygae (0) - Poiccr () = Pogacr D) (6)

where w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell; ZW(Z)'PPUSCH,C (l)
c#j

represents the second transmission power of the PUSCH, that is, a sum of transmission powers of the PUSCH of cells
except a cell bearing uplink signaling; Ppccnlf) represents the first transmission power of the PUCCH; Py ax (i) rep-
resents the maximum allowable power; PpracH(/) represents the second transmission power of the preamble; and
Ppysch,_oli) represents a transmission power that is of a PUSCH bearing the uplink signaling and is obtained by the
user equipment by performing uplink power control.

[0036] In another embodiment of the present invention, if the transmission situation determined by the cell determining
unit 21 is that a PUSCH needs to be transmitted on another cell in a subframe except a first subframe among subframes
corresponding to the preamble to be transmitted on the secondary cell, the power determining unit 22 in this embodiment
may further determine a third transmission power of the PUSCH according to Formula (7):
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> W) Poyscrr (D) < (Peagax (1) - Pogacy (D) (7)

where w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell; ZW(Z)'PPUSCH,C(Z)
C

represents the third transmission power of the PUSCH; Py 4x(/) represents the maximum allowable power; and PpracH(i)
represents the second transmission power of the preamble. Or, the power determining unit 22 in this embodiment may
further determine a fourth transmission power of the PUSCH according to Formula (8) and Formula (9):

Z w(@) - Peyscr (1) < (Pcmx (1) - Peyscar, () - Peracar (i)) (8)

c#j

Pouscrr () =i Poyserr + o)y (Pragae (1) - Pogacr )] (9)

where w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell; ZW(Z)'PPUSCH,(:(Z)
c#Ej

represents the fourth transmission power of the PUSCH; Py4x(/) represents the maximum allowable power; Ppgacp(f)
represents the second transmission power of the preamble; and Ppygcy,; o) represents a transmission power that is

of a PUSCH bearing uplink signaling and is obtained by the user equipment by performing uplink power control.
[0037] In another embodiment of the present invention, the transmission situation determined by the cell determining
unit 21 in this embodiment is that a PUCCH needs to be transmitted on another cell in a first subframe among subframes
corresponding to the preamble to be transmitted on the secondary cell, and the power determining unit 22 in this
embodiment may specifically determine a third transmission power of the preamble according to Formula (1); and
determine that a second transmission power of the PUCCH is 0, where Ppgacn(i) represents the third transmission
power of the preamble. Or, the power determining unit 22 in this embodiment may specifically determine a third trans-
mission power of the PUCCH, where the third transmission power is a transmission power of the PUCCH obtained by
the user equipment by performing uplink power control; and determine that a fourth transmission power of the preamble
is 0. Or, the power determining unit 22 in this embodiment may specifically determine a fifth transmission power of the
preamble according to Formula (1), where Pprach(i) represents the fifth transmission power of the preamble; and
determine a fourth transmission power of the PUCCH according to Formula (12):

Povcerr @)= minPoyecrr o@s(Poaax @) - Pogacrr (1)) (12)

where Ppcci(i) represents the fourth transmission power of the PUCCH; Pp ooy (i) represents the transmission
power of the PUCCH obtained by the user equipment by performing uplink power_control; Pcuaxli) represents the
maximum allowable power; and Ppracy(i) represents the fifth transmission power of the preamble. Or, the power de-
termining unit 22 in this embodiment may specifically determine a fifth transmission power of the PUCCH, where the
fifth transmission power is a transmission power of the PUCCH obtained by the user equipment by performing uplink
power control; and determine a sixth transmission power of the preamble according to Formula (13):

P'PRACH (l) = min {PPRACH (i)’(PCAMX (l) 'PPUCCH (l))} (13)

where P’pracH(i) represents the sixth transmission power of the preamble; Ppracp(i) represents the third transmission
power of the preamble; Ppccn(i) represents the fifth transmission power of the PUCCH; and Py ax{i) represents the
maximum allowable power.

[0038] In another embodiment of the present invention, if the transmission situation determined by the cell determining
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unit 21 in this embodiment may further include that a PUSCH needs to be transmitted on another cell in a first subframe
among subframes corresponding to the preamble to be transmitted on the secondary cell, the power determining unit
22 in this embodiment may further determine that a fifth transmission power of the PUSCH is 0. Or, the power determining
unit 22 in this embodiment may further determine a sixth transmission power the PUSCH, where the sixth transmission
power is a transmission power of the PUSCH obtained by the user equipment by performing uplink power control. Or,
the power determining unit 22 in this embodiment may further determine a seventh transmission power of the PUSCH
according to Formula (14), or determine an eighth transmission power of the PUSCH according to Formula (15) and
Formula (16):

Z w(@) - Ppyserr () < (Peypax O - Popicer @) = Popacry @) (14)

where w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell; ZW(Z)'PPUSCH,C (l)
C

represents the seventh transmission power of the PUSCH; Ppccn(f) represents the third transmission power of the
PUCCH; Pcpax(i) represents the maximum allowable power; and Ppg,cp(f) represents the fifth transmission power of
the preamble;

Z w(@) - Ppyscar - (1) < (Pcmx () - Peyscr, ;D - Popeen ) = Peracer (i)) (15)

c#j

Pryscyr () = min {PPUSCH,LO @) (P O - Popiccn O - Poracrr (i))} (16)

where w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell; ZW(Z)'PPUSCH,C (l)
c#j

represents the eighth transmission power of the PUSCH; Ppyccp(i) represents the third transmission power of the
PUCCH; Py ax(i) represents the maximum allowable power; Ppracp(i) represents the fifth transmission power of the
preamble, and Ppyscyy; o) represents a transmission power that is of a PUSCH bearing uplink signaling and is obtained
by the user equipment by performing uplink power control. Or, the power determining unit 22 in this embodiment may
specifically determine a ninth transmission power of the PUCCH, where the ninth transmission power is a transmission
power of the PUCCH obtained by the user equipment by performing uplink power control; and determine a seventh
transmission power of the preamble according to Formula (17):

P pacy (@) =ming Pog ey (1)) Foagax () - Peyecr (1) - Z w(i) - Poyscrre (1) (17)

where P’prac(/) represents the seventh transmission power of the preamble; Ppg, o4(i) represents the third transmission
power of the preamble; w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell;

Zw(i)'PPUSCH,c (Z) represents the ninth transmission power of the PUSCH; Ppccp(i) represents the fifth trans-
C

mission power of the PUCCH; and Py ax(i) represents the maximum allowable power.

[0039] In another embodiment of the present invention, if the transmission situation determined by the cell determining
unit 21 is that a PUSCH needs to be transmitted on another cell in a first subframe among subframes corresponding to
the preamble to be transmitted on the secondary cell, the power determining unit 22 in this embodiment may specifically
determine an eighth transmission power of the preamble according to Formula (1), where Pprscy(i) represents the
eighth transmission power of the preamble; and determine that a tenth transmission power of the PUSCH is 0. Or, the
power determining unit 22 in this embodiment may specifically determine an eleventh transmission power of the PUSCH,
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where the eleventh transmission power is a transmission power of the PUCCH obtained by the user equipment by
performing uplink power control; and determine that a ninth transmission power of the preamble is 0. Or, the power
determining unit 22 in this embodiment may specifically determine a tenth transmission power of the preamble according
to Formula (1), where Pprach(i) represents the tenth transmission power of the preamble; and determine a twelfth
transmission power of the PUSCH according to Formula (20) or determine a thirteenth transmission power of the PUSCH
according to Formula (21) and Formula (22):

> W) Poyscrr ¢ (0) < (Poyga () = Pogacrr (1) (20)

where w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell; Zw(i)'PPUSCH,c(i)
C
represents the twelfth transmission power of the PUSCH; Py ax(i) represents the maximum allowable power; and

Ppraculi) represents the tenth transmission power of the preamble; and

Z w(@) - Ppyserr (1) < (Pcmx (D) - Peyscrr, ;D) = Prpacer (i)) (21)

c#j
Poyscrr ;0 =min Prgiserr ;o) (Pesgax (D= Poract 0))f (22)

where w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell; ZW(Z)'PPUSCH,C (l)
c#j

represents the thirteenth transmission power of the PUSCH; Py ax(i) represents the maximum allowable power;
PpracHl(i) represents the tenth transmission power of the preamble; and Ppyscyy; o(/) represents a transmission power
that is of a PUSCH bearing uplink signaling and is obtained by the user equipment by performing uplink power control.
Or, the power determining unit 22 in this embodiment may specifically determine a thirteenth transmission power of the
PUSCH, where the thirteenth transmission power is a transmission power of the PUSCH obtained by the user equipment
by performing uplink power control; and determine an eleventh transmission power of the preamble according to Formula
(23):

P ppacy (@) =ming Pog oy (0),| Foppa () - Z w(@) - Peyscr @) | (23)

where P’pracp(i) represents the eleventh transmission power of the preamble; Ppracp(f) represents the eighth trans-

mission power of the preamble; Zw(i)'PPUSCH,c (Z) represents the thirteenth transmission power of the PUSCH,;

C

and Py ax(f) represents the maximum allowable power.

[0040] Optionally, the transmission situation determined by the cell determining unit 21 in this embodiment further
includes that an SRS needs to be transmitted on another cell in the subframe corresponding to the preamble to be
transmitted on the secondary cell, and if a transmission power of the preamble is not 0, the power determining unit 22
in this embodiment may further determine that a transmission power of the SRS is 0.

[0041] In this embodiment, a cell determining unit of a user equipment determines a transmission situation of at least
one of: a PUCCH, a PUSCH, and an SRS on another cell except a secondary cell in a subframe corresponding to a
preamble to be transmitted on the secondary cell, so that the power determining unit can determine an uplink transmission
power of the user equipment according to the determined transmission situation, thereby solving a problem that it is not
provided in the prior art that how a user equipment determines an uplink transmission power of the user equipment when
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random access is executed through a secondary cell.

[0042] It may be clearly understood by persons skilled in the art that, for the purpose of convenient and brief description,
for a detailed working process of the foregoing system, apparatus, and unit, reference may be made to a corresponding
process in the foregoing method embodiments, and details are not described herein again.

[0043] In several embodiments provided in the present application, it should be understood that the disclosed system,
apparatus, and method may be implemented in other manners. For example, the apparatus embodiment described in
the foregoing is merely exemplary. For example, the unit division is merely logical function division and may be other
division in actual implementation. For example, multiple units or components may be combined or integrated into another
system, or some features may be ignored or not performed. In addition, the displayed or discussed mutual couplings or
direct couplings or communication connections may be implemented through some interfaces. The indirect couplings
or communication connections between the apparatuses or units may be implemented in electronic, mechanical, or
other forms.

[0044] The units described as separate parts may or may not be physically separate, and parts displayed as units
may or may not be physical units, may be located in one position, or may be distributed on multiple network units. A part
orallof the units may be selected according to an actual need to achieve the objectives of the solutions ofthe embodiments.
[0045] In addition, functional units in the embodiments of the present invention may be integrated into one processing
unit, or each of the units may exist alone physically, or two or more units are integrated into one unit. The integrated unit
may be implemented in the form of hardware, or may be implemented in the form of hardware plus a software functional
unit.

[0046] The foregoing integrated unitimplemented in the form of a software functional unit may be stored in a computer
readable storage medium. The foregoing software functional unit is stored in a storage medium, and includes several
instructions used to instruct a computer device (which may be a personal computer, a server, or a network device) to
perform the steps of the methods in the embodiments of the present invention. The foregoing storage medium includes:
any medium that can store program code, such as a USB flash drive, a removable hard disk, a read-only memory (Read-
Only Memory, ROM for short), a random access memory (Random Access Memory, RAM for short), a magnetic disk,
or an optical disc.

[0047] Finally, it should be noted that the foregoing embodiments are merely intended for describing the technical
solutions of the present invention rather than limiting the present invention. Although the present invention is described
in detail with reference to the foregoing embodiments, persons of ordinary skill in the art should understand that they
may still make modifications to the technical solutions described in the foregoing embodiments, or make equivalent
replacements to some technical features thereof; however, these modifications or replacements do not make the essence
of corresponding technical solutions depart from the spirit and scope of the technical solutions in the embodiments of
the present invention.

Claims

1. An uplink transmission power determining method, comprising:
determining, by a user equipment, a transmission situation of at least one of: a PUCCH, a PUSCH, and an SRS
on another cell except a secondary cell in a subframe corresponding to a preamble to be transmitted on the
secondary cell; and
determining, by the user equipment, an uplink transmission power of the user equipment according to the
determined transmission situation.

2. The method according to claim 1, wherein the transmission situation determined by the user equipment comprises
that no PUCCH, PUSCH, or SRS needs to be transmitted on another cell in the subframe corresponding to the
preamble to be transmitted on the secondary cell; and
the determining, by the user equipment, an uplink transmission power of the user equipment according to the

determined transmission situation comprises:

determining, by the user equipment, a first transmission power of the preamble according to Formula (1):

Py () =min{P.,,. (i),PREAMBLE RECEIVED TARGET POWER+PL| (1)

wherein i represents a subframe; Ppgacy(i) represents the first transmission power of the preamble; Pgyyax o(1)
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represents a maximum allowable power of the secondary cell;
PREAMBLE_RECEIVED_TARGET_POWER represents a target received power of the preamble; and PL_ repre-
sents a target path loss of the secondary cell.

The method according to claim 1, wherein the transmission situation determined by the user equipment comprises
that at least one of: a PUCCH, a PUSCH, and an SRS needs to be transmitted on another cell in a subframe except
a first subframe among subframes corresponding to the preamble to be transmitted on the secondary cell; and
the determining, by the user equipment, an uplink transmission power of the user equipment according to the
determined transmission situation comprises:

determining, by the user equipment, a second transmission power of the preamble according to Formula (2):

Prgycry () = min{ Py, (1),PREAMBLE RECEIVED TARGET POWER+PL| (2)

wherein i represents a subframe; Ppgacp(i) represents the second transmission power of the preamble; Pgyyax o(1)
represents a maximum allowable power of the secondary cell;

PREAMBLE_RECEIVED_TARGET_POWER represents a target received power of the preamble; and PL_ repre-
sents a target path loss of the secondary cell.

The method according to claim 3, wherein that the at least one of: a PUCCH, a PUSCH, and an SRS needs to be
transmitted on another cell in a subframe except a first subframe among subframes corresponding to the preamble
to be transmitted on the secondary cell specifically comprises that the PUCCH needs to be transmitted on the
another cell in the subframe except the first subframe among the subframes corresponding to the preamble to be
transmitted on the secondary cell; and

the determining, by the user equipment, an uplink transmission power of the user equipment according to the
determined transmission situation further comprises:

determining, by the user equipment, a first transmission power of the PUCCH according to Formula (3):

Poyecy (1) = min {PPUCCH70 (@), (PCMAX (D-Progycn (Z))} (3)

wherein Ppyccpn(i) represents the first transmission power of the PUCCH; Ppyccp (i) represents a transmission
power of the PUCCH obtained by the user equipment by performing uplink power control; Poyax(i) represents the
maximum allowable power; and Pprscy(i) represents the second transmission power of the preamble.

The method according to claim 4, wherein that the at least one of: a PUCCH, a PUSCH, and an SRS needs to be
transmitted on another cell in a subframe except a first subframe among subframes corresponding to the preamble
to be transmitted on the secondary cell further comprises that the PUSCH needs to be transmitted on the another
cell in the subframe except the first subframe among the subframes corresponding to the preamble to be transmitted
on the secondary cell; and

the determining, by the user equipment, an uplink transmission power of the user equipment according to the
determined transmission situation further comprises:

determining, by the user equipment, a first transmission power of the PUSCH according to Formula (4):

D wli) Poyger (D) < (Possax ) - Poycen (1) = Pogacy () (4)

wherein w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell;

14



10

15

20

25

30

35

40

45

50

55

EP 2753 114 A1

Z w(i)- PPUSCH,C (@) represents the first transmission power of the PUSCH; Pp;ccop(/) represents the first trans-
C

mission power of the PUCCH; Py ax(i) represents the maximum allowable power;
and Pppr,cH(i) represents the second transmission power of the preamble; or

determining, by the user equipment, a second transmission power of the PUSCH according to Formula (5) and
Formula (6):

Z w(@) - Ppyserr o (1) < (Pcmx () - Peyscr, ;D - Popeen ) = Peracer (i)) 5

c#j
Pryscyr (1) = min {PPUSCH,LO @) (P O - Popiccn O - Poracrr (i))} (6)

wherein w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell; Z W(l) ) PPUSCH,c (l)
c#j

represents the second transmission power of the PUSCH; Pp,ccp(/) represents the first transmission power of the
PUCCH; Pcpax(i) represents the maximum allowable power; Ppracp(f) represents the second transmission power
of the preamble; and Ppyscyy; o) represents a transmission power that is of a PUSCH bearing uplink signaling and
is obtained by the user equipment by performing uplink power control.

The method according to claim 3, wherein that the at least one of: a PUCCH, a PUSCH, and an SRS needs to be
transmitted on another cell in a subframe except a first subframe among subframes corresponding to the preamble
to be transmitted on the secondary cell specifically comprises that the PUSCH needs to be transmitted on the another
cell in the subframe except the first subframe among the subframes corresponding to the preamble to be transmitted
on the secondary cell; and

the determining, by the user equipment, an uplink transmission power of the user equipment according to the
determined transmission situation further comprises:

determining, by the user equipment, a third transmission power of the PUSCH according to Formula (7):

> W) - Poyscrr,e (1) < (Peagax () = Pogacr 1)) (7)

wherein w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell;

Z W(Z) ) PPUSCH,c (Z) represents the third transmission power of the PUSCH; Py ax{f) represents the max-

C
imum allowable power; and Ppr4cp(i) represents the second transmission power of the preamble; or

determining, by the user equipment, a fourth transmission power of the PUSCH according to Formula (8) and
Formula (9):

Z w(@) - Poyser () < (Pcmx () - Peyscrr, ;@) = Perace (i)) (8)

c*j

Pouscrr ()= minPoyserr - 0@o(Praguy - Popacy D)) (9)

wherein w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell;

15



10

15

20

25

30

35

40

45

50

55

7.

EP 2753 114 A1

Z w(i)- PPUSCH,c @ represents the fourth transmission power of the PUSCH; Py,4x(/) represents the max-
c#Ej

imum allowable power; PpracH(/) represents the second transmission power of the preamble; and Ppyscyyj off)
represents a transmission power that is of a PUSCH bearing uplink signaling and is obtained by the user
equipment by performing uplink power control.

The method according to claim 1, wherein the transmission situation determined by the user equipment comprises
that a PUCCH needs to be transmitted on another cell in a first subframe among subframes corresponding to the
preamble to be transmitted on the secondary cell; and

the determining, by the user equipment, an uplink transmission power of the user equipment according to the
determined transmission situation comprises:

determining, by the user equipment, a third transmission power of the preamble according to Formula (10), and
determining, by the user equipment, that a second transmission power of the PUCCH is 0:

Pogacyy () =min{Pry, v (i), PREAMBLE _RECEIVED _TARGET _POWER+PL.} (10)

wherein i represents a subframe; Ppgacp(i) represents the third transmission power of the preamble; Pepax (1)
represents a maximum allowable power of the secondary cell;

PREAMBLE_RECEIVED_TARGET_POWER represents a target received power of the preamble; and PL_
represents a target path loss of the secondary cell; or

determining, by the user equipment, a third transmission power of the PUCCH, wherein the third transmission
power is a transmission power of the PUCCH obtained by the user equipment by performing uplink power
control, and determining, by the user equipment, that a fourth transmission power of the preamble is 0; or
determining, by the user equipment, a fifth transmission power of the preamble according to Formula (11), and
determining, by the user equipment, a fourth transmission power of the PUCCH according to Formula (12):

Pogacyy (0) =min{Pry, v (i), PREAMBLE _RECEIVED _TARGET _POWER+PL.} (11)

wherein i represents a subframe; Ppgacp(i) represents the fifth transmission power of the preamble; Pepax (1)
represents a maximum allowable power of the secondary cell;

PREAMBLE_RECEIVED_TARGET_POWER represents a target received power of the preamble; and PL,
represents a target path loss of the secondary cell;

Povcer () =min \Pogecyr o (Praguy - Pogacrr )] (12)

wherein Ppccn(i) represents the fourth transmission power of the PUCCH; Ppccn off) represents a trans-
mission power of the PUCCH obtained by the user equipment by performing uplink _power control; Peopsax(i
represents the maximum allowable power; and Ppg 4 cp(/) represents the fifth transmission power of the preamble;
or

determining, by the user equipment, a fifth transmission power of the PUCCH, wherein the fifth transmission
power is a transmission power of the PUCCH obtained by the user equipment by performing uplink power
control, and determining, by the user equipment, a sixth transmission power of the preamble according to
Formula (13):

P'PRACH (l) = min {PPRACH (i)’(PCAMX (l) 'PPUCCH (l))} (13)

wherein P’prachli) represents the sixth transmission power of the preamble; Ppracp(i) represents the third
transmission power of the preamble; Pp;ccy(f) represents the fifth transmission power of the PUCCH; and
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Pcmax(i) represents the maximum allowable power.

The method according to claim 7, wherein the transmission situation determined by the user equipment further
comprises that a PUSCH needs to be transmitted on the another cell in the first subframe among the subframes
corresponding to the preamble to be transmitted on the secondary cell; and

the determining, by the user equipment, an uplink transmission power of the user equipment according to the
determined transmission situation further comprises:

determining, by the user equipment, that a fifth transmission power of the PUSCH is 0; or

determining, by the user equipment, a sixth transmission power the PUSCH, wherein the sixth transmission
power is a transmission power of the PUSCH obtained by the user equipment by performing uplink power
control; or

determining, by the user equipment, a seventh transmission power of the PUSCH according to Formula (14),
or determining an eighth transmission power of the PUSCH according to Formula (15) and Formula (16):

Z w(@) - Ppyserr () < (Peagax @) - Proccrr ) = Popacyr (D) (14)

wherein w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell;

Z w(i): PPUSCH,C (@) represents the seventh transmission power of the PUSCH; Pp,ccy(i) represents the third
C

transmission power of the PUCCH; Py ax(i) represents the maximum allowable power; and Ppgcp(i) represents
the fifth transmission power of the preamble;

Z w(@) - Ppyserr o (1) < (Pcmx () - Peyscr, ;D - Popeen ) = Peracer (i)) (15)

c#j

Pryscyr (1) = min {PPUSCH,LO @) (P O - Popiccn O - Poracrr (i))} (16)

wherein w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell; Z W(l) ) PPUSCH,c (l)
c#j

represents the eighth transmission power of the PUSCH; Pp,ccp(f) represents the third transmission power of the
PUCCH; Pcpaxi) represents the maximum allowable power; Ppracp(i) represents the fifth transmission power of
the preamble, and Ppysch; oli) represents a transmission power that is of a PUSCH bearing uplink signaling and

is obtained by the user equipment by performing uplink power control; or

determining, by the user equipment, a ninth transmission power of the PUSCH, wherein the ninth transmission
power is a transmission power of the PUSCH obtained by the user equipment by performing uplink power control,
and determining, by the user equipment, a seventh transmission power of the preamble according to Formula (17):

P pacy (@) =ming Pog ey (1)) Foagax () - Peyecr (1) - Z w(i) - Poyscrre (1) (17)

wherein P’prach(i) represents the seventh transmission power of the preamble; Ppgacp(i) represents the third
transmission power of the preamble; w(i) represents a weighting factor, and its value range is [0, 1]; c represents a

cell; Z w(i)- PPUSCH,c ) represents the ninth transmission power of the PUSCH; Ppyccn(/) represents the fifth

4
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transmission power of the PUCCH; and P4 x(/) represents the maximum allowable power.

The method according to claim 1, wherein the transmission situation determined by the user equipment comprises
that a PUSCH needs to be transmitted on another cell in a first subframe among subframes corresponding to the
preamble to be transmitted on the secondary cell; and

the determining, by the user equipment, an uplink transmission power of the user equipment according to the
determined transmission situation comprises:

determining, by the user equipment, an eighth transmission power of the preamble according to Formula (18),
and determining, by the user equipment, that a tenth transmission power of the PUSCH is 0:

Pogacy (1) =min {Pry, (i), PREAMBLE _RECEIVED _TARGET _POWER+PL.} (18)

whereinirepresents a subframe; Ppgcy(/) represents the eighth transmission power of the preamble; Pepax (i)
represents a maximum allowable power of the secondary cell;, PREAMBLE_RECEIVED_TARGET_POWER
represents a targetreceived power of the preamble; and PL . represents a target path loss of the secondary cell; or
determining, by the user equipment, an eleventh transmission power of the PUSCH, wherein the eleventh
transmission power is a transmission power of the PUCCH obtained by the user equipment by performing uplink
power control, and determining, by the user equipment, that a ninth transmission power of the preamble is 0; or
determining, by the user equipment, a tenth transmission power of the preamble according to Formula (19);
and determining, by the user equipment, a twelfth transmission power of the PUSCH according to Formula (20),
or determining a thirteenth transmission power of the PUSCH according to Formula (21) and Formula (22):

Pogacyy () =min{Pry, v (i), PREAMBLE _RECEIVED _TARGET _POWER+PL.} (19)

wherein i represents a subframe; Ppgacp(i) represents the tenth transmission power of the preamble; Pepax (1)
represents a maximum allowable power of the secondary cell;, PREAMBLE_RECEIVED_TARGET_POWER
represents a target received power of the preamble; and PL . represents a target path loss of the secondary cell;

> W) Poyscrr,o (D) < (Peaga () = Pogacrr (1) (20)

wherein w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell;

ZW(Z)'PPUSCH,C (@) represents the twelfth transmission power of the PUSCH; Py ax(i) represents the
C
maximum allowable power; and Pprcp(i) represents the tenth transmission power of the preamble;

Z w(@) - Poyser () < (Pcmx () - Peyscrr, ;@) = Perace (i)) (21)

c*j

Pogserr.; () =minPoyserr ;o (Peaga ()= Pogacrr () (22)

wherein w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell;

Z w(i): PPUSCH,C @) represents the thirteenth transmission power of the PUSCH; Py ax(i) represents the
c#j
maximum allowable power; Pppacy(/) represents the tenth transmission power of the preamble; and Ppyscyy; o(7)

represents a transmission power that is of a PUSCH bearing uplink signaling and is obtained by the user
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equipment by performing uplink power control; or

determining, by the user equipment, a thirteenth transmission power of the PUSCH, wherein the thirteenth
transmission power is a transmission power of the PUSCH obtained by the user equipment by performing uplink
power control, and determining, by the user equipment, an eleventh transmission power of the preamble ac-
cording to Formula (23):

P'pracy () = ming Pog oy (1), Pragux @) - Z w(i)- Pryscr ¢ () (23)

wherein P’pr4cp(i) represents the eleventh transmission power of the preamble; Ppr4cp(i) represents the eighth

transmission power of the preamble; Z W(Z) ’ PPUSCH,C (Z) represents the thirteenth transmission power of
C

the PUSCH; and Pgyax(i) represents the maximum allowable power.

The method according to any one of claims 1 to 9, wherein the transmission situation determined by the user
equipment further comprises that an SRS needs to be transmitted on another cell in the subframe corresponding
to the preamble to be transmitted on the secondary cell; and

the determining, by the user equipment, an uplink transmission power of the user equipment according to the
determined transmission situation further comprises:

if a transmission power of the preamble is not 0, determining, by the user equipment, that a transmission power
of the SRS is 0.

A user equipment, comprising:

a cell determining unit, configured to determine a transmission situation of at least one of: a PUCCH, a PUSCH,
and an SRS on another cell except a secondary cell in a subframe corresponding to a preamble to be transmitted
on the secondary cell; and

apower determining unit, configured to determine an uplink transmission power of the user equipment according
to the determined transmission situation.

The user equipment according to claim 11, wherein the transmission situation determined by the cell determining
unit comprises that no PUCCH, PUSCH, or SRS needs to be transmitted on another cell in the subframe corre-
sponding to the preamble to be transmitted on the secondary cell; and

the power determining unit is specifically configured to determine afirst transmission power of the preamble according
to Formula (1):

Pogacy (©) =min{Pry,v (i), PREAMBLE _RECEIVED _TARGET _POWER+PL.} (1)

wherein i represents a subframe; Ppgacy(i) represents the first transmission power of the preamble; Pgyyax o(1)
represents a maximum allowable power of the secondary cell;

PREAMBLE_RECEIVED_TARGET_POWER represents a target received power of the preamble; and PL repre-
sents a target path loss of the secondary cell.

The user equipment according to claim 11, wherein the transmission situation determined by the cell determining
unit comprises that at least one of: a PUCCH, a PUSCH, and an SRS needs to be transmitted on another cell in a
subframe except afirst subframe among subframes corresponding to the preamble to be transmitted on the secondary
cell; and the power determining unit is specifically configured to determine a second transmission power of the
preamble according to Formula (2):

Pogacy (©) =min{Pry,v (i), PREAMBLE _RECEIVED _TARGET _POWER+PL.} (2)
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wherein i represents a subframe; Ppgacpy(i) represents the second transmission power of the preamble; Pepax (1)
represents a maximum allowable power of the secondary cell;

PREAMBLE_RECEIVED_TARGET_POWER represents a target received power of the preamble; and PL_ repre-
sents a target path loss of the secondary cell.

The user equipment according to claim 13, wherein that the at least one of: a PUCCH, a PUSCH, and an SRS needs
to be transmitted on another cell in a subframe except a first subframe among subframes corresponding to the
preamble to be transmitted on the secondary cell specifically comprises that the PUCCH needs to be transmitted
on the another cell in the subframe except the first subframe among the subframes corresponding to the preamble
to be transmitted on the secondary cell; and

the power determining unit is further configured to determine a first transmission power of the PUCCH according to
Formula (3):

Povccr () = min Popecy o (Poygax 1) - Pogacr 0))) (3)

wherein Ppyccp(i) represents the first transmission power of the PUCCH; Ppyccp (i) represents a transmission
power of the PUCCH obtained by the user equipment by performing uplink power control; Poyax(i) represents the
maximum allowable power; and Ppg,cp(i) represents the second transmission power of the preamble.

The user equipment according to claim 14, wherein that the at least one of: a PUCCH, a PUSCH, and an SRS needs
to be transmitted on another cell in a subframe except a first subframe among subframes corresponding to the
preamble to be transmitted on the secondary cell further comprises that the PUSCH needs to be transmitted on the
another cell in the subframe except the first subframe among the subframes corresponding to the preamble to be
transmitted on the secondary cell; and

the power determining unit is further configured to determine a first transmission power of the PUSCH according to
Formula (4):

D wli) Poyger (D) < (Possax ) - Poycen (1) = Pogacy () (4)

wherein w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell; Z W(Z) ) PPUSCH,c (Z)
C

represents the first transmission power of the PUSCH; Ppccn(i) represents the first transmission power of the
PUCCH; Popyaxd) represents the maximum allowable power; and Ppg,cp(f) represents the second transmission

power of the preamble; or
the power determining unit is further configured to determine a second transmission power of the PUSCH according
to Formula (5) and Formula (6):

Z w(@) - Ppyserr o (1) < (Pcmx () - Peyscr, ;D - Popeen ) = Peracer (i)) 5

c#j

Pouscrr (1) = min \Poyscrr o0 (Pragae () - Poiecrr (1)~ Pogacrr D)) (6)

wherein w(j) represents a weighting factor, and its value range is [0, 1]; c represents a cell;

Z w(i): PPUSCH,C @) represents the second transmission power of the PUSCH; Ppccp(i) represents the first
c#j

transmission power of the PUCCH; Pryax(i) represents the maximum allowable power; Ppgcp(f) represents the
second transmission power of the preamble; and PpyscH; o(f) represents a transmission power that is of a PUSCH
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bearing uplink signaling and is obtained by the user equipment by performing uplink power control.

The user equipment according to claim 13, wherein that the at least one of: a PUCCH, a PUSCH, and an SRS needs
to be transmitted on another cell in a subframe except a first subframe among subframes corresponding to the
preamble to be transmitted on the secondary cell specifically comprises that the PUSCH needs to be transmitted
on the another cell in the subframe except the first subframe among the subframes corresponding to the preamble
to be transmitted on the secondary cell; and

the power determining unit is further configured to determine a third transmission power of the PUSCH according
to Formula (7):

> W) Poyscrr o (D) < (Peagax () = Pogacrr (1)) (7)

wherein w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell;

Z W(Z) ) PPUSCH,c (Z) represents the third transmission power of the PUSCH; Py ax(/) represents the maximum
C

allowable power; and Ppgcyli) represents the second transmission power of the preamble; or
the power determining unit is further configured to determine a fourth transmission power of the PUSCH according
to Formula (8) and Formula (9):

Z w(@) - Peyscr (1) < (Pcmx (1) - Peyscar, () - Peracar (i)) (8)

ctj

Poyscrr; () =min \Pryserr + o@)s(Poyy - Popacn D)) (9)

wherein w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell;

Z w(i)- PPUSCH,C @) represents the fourth transmission power of the PUSCH; Py ax(i) represents the maximum
ctj

allowable power; Ppracyy(i) represents the second transmission power of the preamble; and Ppyscp,; ofi) represents
atransmission power that is of a PUSCH bearing uplink signaling and is obtained by the user equipment by performing
uplink power control.

The user equipment according to claim 11, wherein the transmission situation determined by the cell determining
unit comprises that a PUCCH needs to be transmitted on another cell in a first subframe among subframes corre-
sponding to the preamble to be transmitted on the secondary cell; and

the power determining unit is specifically configured to determine a third transmission power of the preamble ac-
cording to Formula (10), and determine that a second transmission power of the PUCCH is 0:

Pogacr () =min {Poy,, (i), PREAMBLE _RECEIVED _TARGET _POWER+PL.} (10)

wherein i represents a subframe; Ppgacp(i) represents the third transmission power of the preamble; Pepax (1)
represents a maximum allowable power of the secondary cell;

PREAMBLE_RECEIVED_TARGET_POWER represents a target received power of the preamble; and PL repre-
sents a target path loss of the secondary cell; or

the power determining unit is specifically configured to determine a third transmission power of the PUCCH, wherein
the third transmission power is a transmission power of the PUCCH obtained by the user equipment by performing
uplink power control, and determine that a fourth transmission power of the preamble is 0; or

the power determining unit is specifically configured to determine afifth transmission power of the preamble according
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to Formula (11), and determine a fourth transmission power of the PUCCH according to Formula (12):

Pyycyy (i) = min (P, (i), PREAMBLE _RECEIVED _TARGET _POWER+PL,} (11)

wherein i represents a subframe; Ppgacy(i) represents the fifth transmission power of the preamble; Pgyyax o(1)
represents a maximum allowable power of the secondary cell; PREAMBLE_RECEIVED_TARGET_POWER rep-
resents a target received power of the preamble; and PL . represents a target path loss of the secondary cell.

Povcer ()= min \Popecyr o (Praguy - Pogacr @) (12)

wherein Ppyccn(i) represents the fourth transmission power of the PUCCH; Ppccp(i) represents a transmission
power of the PUCCH obtained by the user equipment by performing uplink power control; Py ax(i) represents the
maximum allowable power; and Ppg,cp(f) represents the fifth transmission power of the preamble; or

the power determining unit is specifically configured to determine a fifth transmission power of the PUCCH, wherein
the fifth transmission power is a transmission power of the PUCCH obtained by the user equipment by performing
uplink power control, and determine a sixth transmission power of the preamble according to Formula (13):

P'PRACH (l) = min {PPRACH (i)’(PCAMX (l) 'PPUCCH (l))} (13)

wherein P’pracn(f) represents the sixth transmission power of the preamble; Ppgacp(i) represents the third trans-
mission power of the preamble; Pp (i) represents the fifth transmission power of the PUCCH; and Pgy ax(/)
represents the maximum allowable power.

The user equipment according to claim 17, wherein the transmission situation determined by the cell determining
unit further comprises that a PUSCH needs to be transmitted on the another cell in the first subframe among the
subframes corresponding to the preamble to be transmitted on the secondary cell; and

the power determining unit is further configured to determine that a fifth transmission power of the PUSCH is 0; or
the power determining unit is further configured to determine a sixth transmission power the PUSCH, wherein the
sixth transmission power is a transmission power of the PUSCH obtained by the user equipment by performing
uplink power control; or

the power determining unit is further configured to determine a seventh transmission power of the PUSCH according
to Formula (14), or determine an eighth transmission power of the PUSCH according to Formula (15) and Formula
(16):

Z w(@) - Ppyserr () < (Peagax @) - Proccrr ) = Popacyr (D) (14)

wherein w(j) represents a weighting factor, and its value range is [0, 1]; c represents a cell;

Z w(i)- PPUSCH,c Q) represents the seventh transmission power of the PUSCH; Pp,ccpl(f) represents the third
C
transmission power of the PUCCH; Py ax(i) represents the maximum allowable power; and Ppgcp(i) represents

the fifth transmission power of the preamble;

Z w(@) - Ppyserr o (1) < (Pcmx () - Peyscr, ;D - Popeen ) = Peracer (i)) (15)

c#j
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Pryscyr, () = min {PPUSCH,LO @), (Peasax ) - Poyiccrr ) = Popacir (i))} (16)

wherein w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell;

Z w(i): PPUSCH,C @) represents the eighth transmission power of the PUSCH; Ppccy(i) represents the third
c#j

transmission power of the PUCCH; Pryax(i) represents the maximum allowable power; Ppgacp(f) represents the
fifth transmission power of the preamble, and Ppyscyy; o(/) represents a transmission power that is of a PUSCH

bearing uplink signaling and is obtained by the user equipment by performing uplink power control; or

the power determining unit is further configured to determine a ninth transmission power of the PUSCH, wherein
the ninth transmission power is a transmission power of the PUSCH obtained by the user equipment by performing
uplink power control, and determine a seventh transmission power of the preamble according to Formula (17):

P'ogacy (0) =ming Pog ey (D, Foagax () - Pegecr () - ZW(i) Poyscr (D) (17)

wherein P’prach(i) represents the seventh transmission power of the preamble; Ppgacp(i) represents the third
transmission power of the preamble; w(i) represents a weighting factor, and its value range is [0, 1]; c represents a

cell; Z w(i): PPUSCH,C (@) represents the ninth transmission power of the PUSCH; Pp (i) represents the fifth
C

transmission power of the PUCCH; and Pgyax(i) represents the maximum allowable power.

The user equipment according to claim 11, wherein the transmission situation determined by the cell determining
unit comprises that a PUSCH needs to be transmitted on another cell in a first subframe among subframes corre-
sponding to the preamble to be transmitted on the secondary cell; and

the power determining unit is specifically configured to determine an eighth transmission power of the preamble
according to Formula (18), and determine that a tenth transmission power of the PUSCH is 0:

Pogacy () =min Py, (i), PREAMBLE _RECEIVED _TARGET _POWER+PL.} (18)

wherein i represents a subframe; Ppgacy(i) represents the eighth transmission power of the preamble; Pgyyax o(1)
represents a maximum allowable power of the secondary cell;

PREAMBLE_RECEIVED_TARGET_POWER represents a target received power of the preamble; and PL repre-
sents a target path loss of the secondary cell; or

the power determining unit is specifically configured to determine an eleventh transmission power of the PUSCH,
wherein the eleventh transmission power is a transmission power of the PUCCH obtained by the user equipment
by performing uplink power control, and determine that a ninth transmission power of the preamble is 0; or

the power determining unit is specifically configured to determine a tenth transmission power of the preamble
according to Formula (19); and determine a twelfth transmission power of the PUSCH according to Formula (20),
or determine a thirteenth transmission power of the PUSCH according to Formula (21) and Formula (22):

Pogacr () =min {Pry,i (i), PREAMBLE _RECEIVED TARGET _POWER+PL,} (19)

wherein i represents a subframe; Ppgacp(i) represents the tenth transmission power of the preamble; Pepax (1)
represents a maximum allowable power of the secondary cell;

PREAMBLE_RECEIVED_TARGET_POWER represents a target received power of the preamble; and PL repre-
sents a target path loss of the secondary cell;

23



10

15

20

25

30

35

40

45

50

55

20.

EP 2 753 114 A1
> @) Pogserr (D) < (Pryga () = Pogacr () (20)

wherein w(i) represents a weighting factor, and its value range is [0, 1]; c represents a cell;

Z W(i) ’ PPUSCH,C (Z) represents the twelfth transmission power of the PUSCH; Py ax(f) represents the maximum

C
allowable power; and Ppg4cp(i) represents the tenth transmission power of the preamble;

Z w(@) - Peyscr (1) < (Pcmx (1) - Peyscar, () - Peracar (i)) (21)

ctj

Pogserr.; () =minPoyserr ;o (Peaga ()= Pogacrr () (22)

wherein w(j) represents a weighting factor, and its value range is [0, 1]; c represents a cell;

Z w(i)- PPUSCH,C (@) represents the thirteenth transmission power of the PUSCH; Py,4x(/) represents the max-
c#Ej

imum allowable power; Ppracy(i) represents the tenth transmission power of the preamble; and Ppyscyy; oli) rep-
resents a transmission power that is of a PUSCH bearing uplink signaling and is obtained by the user equipment
by performing uplink power control; or

the power determining unit is specifically configured to determine a thirteenth transmission power of the PUSCH,
wherein the thirteenth transmission power is a transmission power of the PUSCH obtained by the user equipment
by performing uplink power control, and determine an eleventh transmission power of the preamble according to
Formula (23):

P'ogacy (1) =ming Pog e (D), Fragax (0) - ZW(i) Pruscr ¢ () (23)

wherein P'pracpl(i) represents the eleventh transmission power of the preamble; Ppracp(i) represents the eighth

transmission power of the preamble; ZW(Z)'PPUSCH,C (Z) represents the thirteenth transmission power of the
C

PUSCH; and Py ax(f) represents the maximum allowable power.

The user equipment according to any one of claims 11 to 19, wherein the transmission situation determined by the
cell determining unit comprises that an SRS needs to be transmitted on another cell in the subframe corresponding
to the preamble to be transmitted on the secondary cell; and

the power determining unit is further configured to, if a transmission power of the preamble is not 0, determine that
a transmission power of the SRS is 0.
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A user equipment determines a transmission situation
of uplink transmission on another cell except a 101
secondary cell in a subframe corresponding to a

preamble to be transmitted on the secondary cell

l

The user equipment determines an uplink transmission
power of the user equipment according to the '\, 102
determined transmission situation
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Cell determining unit [\ _,21

Power determining unit{\_,22
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